UNCLASSIFIED 


if  iht 


ARMED  SERVICES  TECHNICAL  INFORMAIION  AGENCY 
ARUNGM  HALL  STATION 
ARLINGTON  12,  VIRGINIA 


UNCLASSIFIED 


HOriCS:  Hhen  govezxBBent  or  other  dravlnge^  epecl- 
fleatlone  or  other  data  are  used  for  any  purpose 
other  than  In  connection  vlth  a  definitely  related 
govemaent  proeurenent  operation,  the  U.  8« 
aoYenment  thereby  Incurs  no  responsibility,  nor  any 
obligation  sbatsoeiwr;  and  the  fact  that  the  Govern  > 
aent  aay  have  fonailated,  furnished,  or  In  any  vay 
supplied  the  said  dravlngs,  specifications,  or  other 
data  Is  not  to  be  regarded  by  lapUeatlon  or  other¬ 
wise  as  In  any  aaxmer  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rl|^ts 
or  pexBlsslon  to  aanufacture,  use  or  sell  any 
patented  Invention  that  aay  In  any  vay  be  related 
thereto. 


\ 


■l 


TONWING  TANK  TESTS 
OF  'the  UF-2  seaplane 
The  Origlndl  Hull 


\ 

N/olume  I 


Beltased  to  AS1!1I_ 
Bureau  of 
without  restrl< 


^gJj^EAPONS? 


Spray  Characteristics 


JULY 


SHIN  MEI\NA  INDUSTRY  CO..  LTD. 


OONOIMTS 


FAGS 

I.  IMTEUJDUCnOH .  1 

n.  OESaUPTlUM  OF  Til^K,  lOyiNG  APFAKAKJS  itID  MODEL .  2 

A.  TANK .  2 

B.  TOWING  AFFAHAllii .  3 

C.  MCDKl:* .  4 

m  lasT  KESr-TS .  .  .  5 

A.  itFKAT  IN  STILL  WATSK .  6 

B.  SHiAX  IN  WAVES . 9 

K.  DiscuasioN . 11 

V.  CONCLUaiOHS . U 


LIST  OF  ILLlSIRillOlIS 


TtMJ. 

Z 

n 


flOlSE 

1 

2 

3 

4 

5 

6 
7 
6 
9 

lXa>b 
12a,b 
13&>b 
LUfb 
15«»b 
16a, b 
17a  ,b 
18a,b 
19a«b 
aCNi,b 
21a  »b 

asM 


TiTi': 


OiMnsioQS  af  Model* 
Teat  Caaefr . 


T1TX£ 


FiCB 


Towiag  ipparatua.  Tank  No.  1. . 

lawlag  Ipparatua,  Tank  No.  2.... . 

Llnaa  of  Madel,  Ckicinal  Hull. . 

Linaa  of  Modal,  Modified  Null  No.  1. . 

Liaea  of  Modal,  Modillad  Hull  No.  2. . 

Ektent  of  Reconatruotlon  of  Hull. . 

irraafasenta  of  Firopallar,  n.ap  and  Horlaontal  Tail. . 

Ftaotographa  of  Modala. . 

Load  on  Mater . 

Take-off  Bun  in  Still  Mater,  FTee  Tria,  G.  v.  34,OOOa.ba.. 
Take-off  Hun  in  Still  Mater,  f!ree  Tria,  G.  U.  36,0001bB.. 

Spray  in  Still  Mater,  G.  M.  34>00aiba. . 

Spray  ia  Still  Mater,  Q.  M.  36,CXX)a.ba . 

Maxima  Spray  in  VIavea,2xl02faet,  Q.M.  34,00aLba . 

Maxiaua  Sfriy  in  MK«ao,2x  123 feet,  G.U.  34»OQ(aba . 

Maxiaun  Spray  in  MaTaB,2xl44faet,  Q.M.  34>OOaibB . 

Maxiaua  Sfray  in  MaTea,3xl23raet,  G.H*  34vOOOQLba . 

Maxiaua  Stray  in  MaTea,3xl44faat,  G.M»  34tfi^ba . 

Maxiaw  Spray  ia  Marai,2xl^aat»  G.U*  36,<XMHba . * 

Maxiaua  Spray  in  MkTW, 2  x  1231604 1  S.M.  36,oafl|jBa . 

Maximal  Spray  ia  MaTaay2x  ]44faet,  G.M.  36,OOdU» . 

Maxlaiai  i^ay  in  MaTaa,3xl23faat,  Q.M.  34t6flttba . 

m$imm  Sprigr  ia  UayaB»3 X  144faa4«  G.U,  36/NMM>b . . 

■Tftat  of  Spray  Urn  in  Mill  Mater,  0.  U.  36,Mba. . 


18 

19 

20 
21 
22 

23 

24 

25 

26 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 

• 


1. 


i'he  present  report  descriLles  t-he  results  ol'  the  towing  tfcnic  tests 
concerning  the  spray  cnaractcristios  ol  6fl  UF-2  nvill  model  and  its 
modilication  perlormed  in  Japan  d>  uhin  hieiwa  Industry  dcmijany  Limited 
under  the  contract  with  the  Grumman  Aircralt  ln<^ineering  Corporation. 
The  object  oi  uie  test  is  to  lind  an  ellcctive  method  in  ordsi’  to 
minimise  the  water  spray  on  th^  hull  ol  ta  UF-2  ilylng  boat  generated 
during  tahe-oTf  and  landing.  ‘iTjrae  new  wooden  HJi  models  were 
manxifactured  for  the  present  test:  one  original  UF-2  ana  the  other  two 
modified  by  th'::  groove  type  spra^'  suppressor  and  with  spray  dam.  They 
were  tested  in  Kay,  June  ana  July  1961,  and  the  towing  tank  tests  in 
still  water  anu  in  waves  were  completed  on  July  11,  1961. 

The  present  report  and  th  attached  two  reels  of  16  millimeter 
motion  picture  film  contain  the  whole  test  results  for  the  spray 
characteristics • 
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I. 


UEi^hlPTlUN  OF  TAJIK,  TCWIKG  AFPARAT^lS  AtfU  MuuiDLi 


1«  TANK 

Two  towing  taaits  were  used. 

Length  liiidth  De'-'th  Wax.  cipeed  Remarks 

Tank  No,l  20Qa  8  m  4  a  l^xi/s  no  wave  generator 

Tank  No.2  lOCka  .  4.5nx.  2.201  ^a/s  with  wave  generator 


Tank  No.l  belongs  to  'Transportation 
Technical  Research  institute, 
Ministry  oi  Transportation, 
Tokyodeft), 


Tonic  No. 2  belongs  to  Research  and 
DevelopMnt  Institute  Japan  Delcnco 
Agency,  1st  Heseeroh  and  Development 
Center,  Tokyodeft). 
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APPiBAIUa 


1.  Tank  No.l 


Toviag  lijokage  ia  of  pareLLLologram 
tgrpe  aa  shown  in  the  left  photograph 
and  Fig.l.  Eeslstanoe  la  meaavured  by 
a  soli  apring  type  baOLaaoe  and  la 
recorded  a  draai.  Ifia  and  heave 
are  meaaureci  frcm  photographs. 


2.  Tank  No.2 


Toidx^  linkage  la  of  the  wmm  tjpe 
aa  for  IMc  No  J.  doMkllMA  thm 
(phothgraiib  on  the  loft  mi  Il<*2)c 
Roslataaao  is  naasurod  )]gr  a 
spring  halanoe  with  dial  game, 
wblla  tria,  heave  aad  eava  height 
are  ■aeawred  frw  phatagrailia. 
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C.  MLDVXS 


ilarae  wooden  models,  namely  tbe  origlaal  hull,  modiried 
hull  no*  1  and  modil'led  bull  no.  2  were  uaed.  Table  1  ahova  the 
dheenalons  and  i'i%,  3  through  llg.  $  show  the  line  drawings  of 
these  models.  I'lg.  6  shows  the  extent  of  reeonstruction  of  the 
hull  and  i<ig.  7  is  a  drawing  showing  the  looatlon  of  propellers, 
flaps  and  horizontal  tall  relative  to  the  bull*  jbig.  8  Is  the 
photographs  oi  the  models. 


1. 


The  teats  were  made  by  towing  the  uodui  at  constant  speed  in  still 
water  and  in  regular  waves,  i'he  mocel  was  iree  to  pitch  and  heave  with 
sero  aerodynamic  pitcaini^  moment. 

Moment  oi  in^-’.ia  in  pitch,  tJ.U.  position,  wing  lilt  ana  talco^fl’ 
speed  supplied  by  the  anuman  Company  were  used  with  IX-oudc  Number 
scaling.  i‘i£.  9  shows  th<.  loeu  on  water. 

Test  cases  are  presented  in  Table  I. 

The  heignt  or  spray  was  measured  by  snap  photograj  i-s  and  lo 
ii»il3  imeter  motion  picture  ana  Wf.s  also  ouservctl  on  the  running 
carriage.  The  results  ol‘  the  test ’are  all  inolmed  in  the  present 
report  and  two  reels  or  16  m/n  motion  picture. 


5 


A.  i:i  ^riLL 


The  i'ixst  3pe&^-  test  was  performed  in  tarJc  IJo,  1,  using  the  original 
model  and  the  Modlilcation  Mo.  1,  iiie  gross  weight  was  34ft)(X)  pounds 
and  36tOCJU  pounds.  The  spre^  was  phutographea  at  10  speeds,  iVom  c.v 
knots  to  Ob.7  &r.ots,  every  7  knots.  The  results  are  shown  in  rigviro 
10a, b  and  in  Figure  Ila,ij. 

aooording  to  the  figures,  there  is  no  spray  problem  in  still  water 
up  to  10  knots.  At  13.7  Knots  and  20. (.  Knots,  ccoparatively  heavy  sprays 
were  generated  in  ftont  of  the  propeller  plane  on  tne  original  model. 
These  spraj-s  wert:  effectivoli  supprasned  in  Hodificaticn  Me.  1.  At  27.5 
knots  and  Knot,  spi-ay  approaches  tne  ilap  and  hits  it  on  ooui  one 
original  model  and  the  Modification  !Io.  1,  At  uhese  two  speeds  aprayo 
touched  tae  tail  lightly  with  G.W.  3t>,0001bs.  Two  models  were  very  clean 
at  speeds  above  4i..2  Knots. 

The  sprays  with  a  gross  weight  of  30,000  pouods  are  souewhal  ..ijl  r 
than  those  with  34,000  pouads.  However,  tl\e  general  pattei-r.  of  ti..-  apray 

is  very  similar  with  the  two  gross  weights. 

To  study  the  spray  In  still  water  more  eloeely,  tbs  seoond  spray 
teat  waa  parfovaad  In  Tank  No.  2,  with  the  origliial  modal,  Modifioatioa 
No.  1  and  Nadifioatioo  He.  2.  Thagr  ware  taaied  at  10  apaada  trm  0  to  31 
kaaia,  at  awwy  3  kneta.  Tfaa  taat  raaulta  art  abowa  la  Figure  12a,b  and 
in  Figure  13a»b.  In  taa  same  figuraa  the  ta^a  with  a  awidal  af  the 
Kodlfioation  No.  2  are  alao  shown.  Tho  apray  photographa  of  the  3  models 
in  tbs  asms  oonlltloD,  that  Is,  with  the  same  gross  waigtat  and  tha  same 
apaed  nra  arranged  in  line  for  the  oonvenienoe  of  eempariaon. 
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According'  to  the  photOjjrai^ha  tiis  spray  up  to  about  10  hnots  is 
very  small.  At  lu.J  Anots  a  aaeQ.1  blister  spray  is  generated  neai’  the 
oow  side  on  tne  original  model.  Tuore  is  almost  no  opray  in  hodiricutions 
t^o.  1  and  Mo,  2  at  tnis  spcioa,  .it  1.;.7  Anots,  17.2  .wnots  u.nd  20.6  iinots, 
hiijh  blister  sprays  ware  generated  in  iront  of  tho  propeller  plane.  As 
the  suction  or  the  running  pi'opeller  is  very  strong  at  full  throttle  and 
at  aiioh  low  ispeeds,  theso  blister  a^n^’s  will  be  sucked  into  the  propallor 
plane  and  may  damage  the  propeller  and  onginea  will  oeceme  very  wet  on 
tbs  origixud  model. 

In  Modifiea;:.ion3  Mo.  1  and  Mo.  2,  the  groove  type  spray  suppressor 
exhibits  a  very  effective  spraj’  suppression  and  there  is  no  spray  which 
is  near  the  propeller  tip  on  noth  uodifioations  at  these  3  speeds. 

At  24  Knots*  tho  spi'oy  roots  of  t  o  3  modols  move  bade  and  the 
blister  spray  goes  baem  ox  tt^j  propeller  piano,  iheratore  .here  will 
be  no  propeller  s{a*a)'  problem  at  tliis  speea  and  above,  however,  U«e 
highest  point  of  tho  ol-ster  spray  moves  baoK  to  tho  flaj.  position  arvi 
SOM  smouit  of  spray  hit  flap  on  ttic  3  models. 

llie  rear  end  ox  the  groove  ty  pe  spray  suppressor  is  at  aoxnit  the 
propellsr  plane  and  at  24  knots  the  spray  suppressor  oomss  out  of  tho 
water  ocapletely  snd  naturally  it  loses  its  effeetiveaess.  As  bhs  shape 
of  the  bottOB  eurfaoe  whiob  touches  the  uater  at  about  24  Knots  art  the 
saw  ia  all  tiM  3  models*  the  emupe  of  sprsgr  is  also  tho  sums  in  ths 
3  »otal>»  Ibo  blister  opray  at  24  knots*  27.3  knots  and  at  31  knots 
kit  tka  flip  ooiqiarativaly  taoavily*  aapaoially  with  a  groat  weight  of 
3b*iX0  poanda  in  all  3  aodala. 
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At  a  ;jrosd  WBlji.t  ol  ;i4,uOC  pounda  txio  tail  i3  ll-ee  iTom  on  aii 

3  models ,  however,  t  3b, UX)  pounds  and  between  tno  s.eoaa  oi  ;./,5 
icnots  and  31  knots  the  sp'a^'  touches  the  tail  lichtl;  . 

A  ^«inea  aprey  dam  waa  attaohed  alooj;  the  ohiae  item  ih.  propeller 
plane  to  the  etep  on  tbe  aedul  Modifloatlon  !fe.  2  and  was  test^jo. 

Up  to  20,6  knots  the  spra^^  oharacteristioa  is  very  similar  to  titc 
Hodli'ioatiOB  Mo.  2  without  si^ray  dm.  At  24  iuiots  tne  olistjr  is 

lowared  by  the  spragr  dau  and  the  spray  does  not  bit  th:;  llap.  At  27. v 
knots  ana  3i  Knots  tbe  beigbt  oi  blister  8.m*ay  is  also  lowr  ami  .o  not 
hit  flaps,  Tnerefore  the  spra^'  dam  was  observed  eiiectxvc  -t  s’yjudi  o;‘ 
24  anots,  27.$  itnots  and  31  Knots  in  still  water,  Tlit  i-es’uts  uv  u.  on 
in  ii^ure  24a ,b, 

e 


r 
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B. 


The  results  oi  thu  tost  in  waves  eu’a  coata:inea  in  tho  notion 

picture • 

The  test  cases  ai*o  as  sL-un  in  Table  S.  -(.oh  itaiae  oi  tiic  notion 
picture  was  oloaol/  invostlgatoa  ana  tne  i^ruaes  which  contain  tlie  most 
severe  spra^*  conuition  were  picKod  up,  and  snap  f.hotogru;.h3  were  mad';. 

In  the  xio,  14  Uirouch  xi£.  2.i,  i  spray  photographs  oi  the  i  nodols 
{  in  the  sane  teat  condition  wh.i  arranged  in  line  tor  tl;j  convenionco  oi 

conparison. 

according  to  tnc  photograpns  there  were  no  si^ruy  prculens  ior  all 
nouels  at  speoda  up  to  7  A.nots.  at  7  icnots  anu  11  icaots,  the  oow  oi  tue 
original  model  digs  a  little  into  the  wave  erast  and  sotao  solid  wtiter 
creeps  up  on  the  bow  deck.  This  does  not  occur  on  the  Kodiiications 
No,  i  and  No,  2*  The  bow  deoa  oi  the  two  models  are  IVee  iren  water. 

In  the  original  nodoi,  between  14  jenots  ana  2i  anots,  high  blister 
sprays  are  generated  in  iront  oi  the  pro^ieller  plane.  Juiging  Xi'an  the 
P  photograph,  this  aprey  will  oe  sucked  up  tgr  tho  runnixtg  propeller.  At 

•«1A 

about  17  knots,  the  sproy  ia  highest,  la  Hodiiioations  No,  1  uid  2, 
these  sprays  are  efieotively  suppressed  end  tnere  is  no  spray  which  is 
nsar  ths  propeller  tip,  ihe  effect  oi  the  spra^  suppressor  is  the  most 
renarkabls  at  tois  spssd  range, 

between  24  knots  and  31  knots,  sprays  hit  the  flaps  la  the  three 
aodols,  Ainee  the  spray  suppressor  which  is  out  frow  tho  bow  to  tho 
jropollor  piano  oawis  out  of  tho  wator  surfaoo  oo^plstoly  at  24  knots, 
ths  shapes  of  hottai  sorfaoe  whieh  twoh  tho  wator  toovo  this  spoad  are 
tho  mm  in  tho  throo  nodols,  the  shapes  sod  heights  ox  spray  srs  also 
ths  aaas. 
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AO  31  Hanots  in  all  tho  3  iQtxijis  tiuj  siaraj'  approucliea  tiie  tail  plane 
ami  occasionally  toucliea  it  uuu  not  ao  beavily. 

Ae  effect  of  3-incu  3,jray  aaui,  which  is  attaclxed  along  tne  china 
fret#  the  propeller  plane  to  tnu  step  on  the  Lodiiication  "lo,  2  model  was 
tested.  The  spray  dam  lowered  the  apray  height  a  little  at  24  to  31 
Knots,  out  not  so  low  as  to  oaKe  the  flaj)  free  from  sprays. 

The  height  of  spray  with  the  gross  weight  of  pounds  is 

sonievdiat  higher  than  with  tho  gross  weight  of  34,CCiO  pounds,  however, 
the  difference  is  not  so  large. 

tty  increasing  the  wave  height  fi'cm  2  feet  to  3  feet,  tho  height 
of  spray  is  soaexdiat  increased,  hut  not  so  large, 

Kith  the  seme  gross  weight  and  wave  height,  the  spray  height  is  a 
little  niguor  in  short  wave  lengths  in  the  range  of  the  present  test. 


The  results  ol  the  spray  test  are  axscuasea  x^ou  bhi;  sta^iapoiiits 


follows  t 

1) 

Bow  dpray 

2) 

llropeller  dpray 

3) 

ilap  ;;^ay 

4) 

Tail  dpray 

_ _ 

i;  BOW  anrey 


in  atm  water  tnu  bow  ox"  tne  ori^xnal  model  causes  no  spra^'  trouble 
at  low  taxiin^j  speed.  However  in  waves,  esi:>ecisliy  in  critical  wave 
lengths,  winen  taxiing  at  /  to  lO  i^nots,  uha  bow  digs  lightly,'  into  the  wave 
crest  and  solid  water  creeps  up  on  the  oow  doex.  Xi.is  will  cause  some 
trouble  wuen  taxiing  in  rough  seas,  thoreiore  some  modilicabion  is  considered 
naoassaxy  on  this  point.  I'his  was  done  0/  slcngating  the  bow  by  Z)  inches 
in  I’iodifioation  No.  1,  ana  48  inches  in  liodii'ication  No.  2.  i'he  elongation 
together  with  the  SrTay  groove  aroind  tne  bow  solved  tnls  problem. 


2)  fcmiUMLiKiL 

In  the  original  nodal  tasavy  ejpragrs  ara  generated  at  speeds  iron  14 
iensis  to  24  Jcaots  in  lirant  of  the  iropeller  plsnn  in  still  water  and  in 
waves.  This  sjri^  will  be  euejeed  up  by  the  propeller  heavliy.  Judging 
the  height  and  snoont  of  the  epr^r  the  engine  will  also  baeone  too 
wot.  Thi  ivopallor  sprqr  problsn  Is  consldorod  the  most  aarious  quo. 

The  groove  type  eprey  euppreesor  tdxloh  Is  out  on  Hodifioations  No.  1 
and  No.  2  item  the  how  to  the  iropallor  plans  suppreesed  the  spray 
offhetivaly.  As  seen  In  ths  pbotO(2rapbB  slnost  soro  spray  oonditions  were 
reallned  vp  to  nhont  24  loaota.  The  effect  of  the  groove  type  spray 
sapprosacr  is  ths  nett  rsnsrksbls  at  this  spaod  rang#.. 
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riy  tbe  use  oi  tite  supj-roasor  tiiS  propeller  spray  problem  is 
conoidered  to  oe  solvea  coupletely. 

fl&B,  .iprfla 

When  tije  speod  Is  increased  up  to  Z,  tt.not8,  the  spray  groove  wt.ioh 
ends  a±  the  propeller  plane  cones  out  oi  the  water  surface  and  naturally 
loses  its  eflactiveness,  dinca  no  ciodiixoationu  vfcjro  done  along  the 
chine  rearward  tne  propeller  plane  on  botn  iodifications  IIo,  1  and  !lo.  2, 
the  spray  at  speeas  above  24  K.nots  are  similar  in  the  3  moiols,  and  sprays 
nit  ilapj. 

It  is  not  iiupMissible  to  cut  tiio  spx*ay  groove  along  tiie  chine  iurtlier 
oack  to  the  step  which  uiii  suppress  tno  spray  to  lIip  llap  ana  tail 
effectively,  nowevir,  the  botton  surface  near  tne  steii  touches  water  at 
high  s.jeeds  up  to  tae  taJce-ofi  speed.  Therefore  it  is  not  desiraole  to 
have  such  a  groove  along  the  ch-ae  which  touches  tne  water  at  ni^^h  speed. 

By  a  separate  tanK.  experiment ^  the  water  pressure  in  the  groove  is  about 
one-holi  of  th-.  speed  pressure,  therefore  tne  jrossuro  in  tne  groove  will 
be  about  3o  pai  at  a  speed  of  oO  Knots,  duen  nit,h  pressuru  in  the  groove 
may  cause  structural  troubles  on  the  groove  cover,  at  iugu  speed  toe  spray 
groove  will  increase  the  water  arag  by  about  ana  also  aixect  sonewltat 
on  the  porpoising  staoility.  This  is  tao  reason  wty  tho  groove  was  stopped 
at  the  propeller  plane. 

Fv  the  suppression  ox  tiiO  spra^  to  the  flap  aone  other  method  which 
is  structurally  more  simple  and  sturdy  is  ccusidered  to  be  mar.  aaequate. 

A  spray  dam  is  one  of  the  methods,  k  ^-inch  spray  dam  extending  uownv^urd 
vertically  at  the  chine  waa  attached  to  the  Hodifioataon  Be.  2  19  to  the 
atep  and  was  tested.  The  test  results  show  that  in  still  imiter  ti;e  spray 
height  to  the  flap  is  somewhat  lowered  and  even  with  a  gross  weight  of 
36, UX)  poinds,  the  top  of  the  spray  la  almost  touching  tho  flap  trailing 
edge  fully  down. 
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Howevji',  in  ubves  the  top  Cx  tne  spru^  hits  thL!  ixap  as  in  the  case 
Without  spray  aam.  it  cannot  be  said,  tiioreiore,  tiiat  the  spray  dam 
aoives  tlie  flap  s^ray  prublem  completely,  however,  tiie  spray  dam  minimizes 
tlie  ilap  sprey  trouble  to  some  extent. 

hn  inboaru  spray  strip  as  used  m  the  iUoily  tlyia^  ooat  was  tried  but 
it  w!is  not  successlul  in  tua  present  case. 

.^ainoe  there  are  no  simple  aethoda  to  solye  toe  flap  spray  problega 
which  is  established  at  pressent,  it  is  considered  tiiat  to  use  the  spray 
dam  alcng  the  rear  half  chine  of  the  foroody  is  a  practical  oiethod  for  the 
present  case. 

The  height  oi  spray  asm  may  be  tapered  to  tbs  step  or  tt^e  end  of  tiie 
spray  dam  may  be  a  little  foruerd  to  the  step.  dince  toe  time  available 
for  the  present  test  is  limited,  the  test  fur  the  spra^  dam  covLLd  not  be 
performed  further.  Therefore  there  remains  such  problems  as  the  effect 
01  spray  dam  on  ta  ■  water  orag  at  r  iga  spesd  ana  the  porpoising 
property  of  tne  hull* 

at  certain  speeas  3;ray8  touche  the  horisontal  tail  plans  lightly, 
it  is  not  considered  neoessazy  to  adopt  soaw  device  espeolally  for  the 
tail  spray. 
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rUe  teat  ruaulta  lshow  that  tn^-.e  are  i.xna;3  oi  iroL^io;,; 

in  the  original  mill  with  Ci.nil.  X»UX}lo;'.  aii  ^UjUoClua. 

Ttie  first  one  is  tno  tow  s^jray  pi'Oblem  wiien  taxiinc,  in  waves  at  low 
speeds,  i'bo  secuna  one  is  the  propeller  spray  at  14  iit  to  2..  Kt  both  in 
still  water  ana  in  waves,  wnica  is  uonsidered  the  most  serious  siiray 
problem,  i'ha  tlord  one  is  the  flap  s-proj  at  24  iit  to  31  i^t. 

TlaB  bow  Spray  and  the  propeller  sisray  problems  ware  solved  in  eitner 
the  mod.  No.  1  or  the  mod.  No.  2  modal. 

particularly  the  propeller  spray  problem  can  be  said  to  be  solved 
almost  oompletely  duo  to  the  use  of  thu  groove  type  spray  suppressor. 

However,  tiiere  is  a  limit  to  tm,  effectiveness  of  tm-  groove  tyio 
sj^ray  suppressor,  that  is,  in  shorter  wave  loa^tus,  vrtiere  tne  pitching 
motion  of  thw  hull  is  so  augmented  tiiat  tL-  ausceniinj  lower  edge  of  tlw 
spray  suppressor  cover  at  tuc  bow  touclies  tao  water  surface,  tuo  water 
will  creep  up  along  tiifc  surface  oi  tme  suppressor  c  .•Vtr  ano  -"tie  bow 
spray  will  be  generated.  Owing  to  the  limited  capacity  ol  the  wave 
generator  in  ttic  tanK  No.  2  such  extreme  oases  oi  saoi't  wave  length 
ooula  not  be  tested. 

Ultbln  the  range  of  thu  wave  cooditiaas  tested  the  epray  suppressors 
of  the  med.  No.  1  ana  No.  2  diaplegrod  a  rflmer«.able  effeot  to  ellamats 
tba  pro^lor  sprey  •od  no  eiray  will  toocb  the  propellara  aaa  tiis 
onginea. 

The  effeotlvessee  of  the  mod.  No.  1  and  No.  2  are  almost  the  sene, 
however,  in  the  oritleal  abort  wave  lengthe  mentioned  above  the  mod. 

No.  1  with  higher  bow  ohlae  may  diaplay  better  spray  eberacteristloe. 
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ilS  to  the  rl£i.)[.  --  rii;/  th'.  two  nicx.;*iicaticn3  oho-jod  no  inia’ovcr.ent.: , 
since  the  rear  ends  of  tn.  aui^o sucres  are  at  the  propeller  plane 
and  no  modi-fications  were  mauj  cn  the  bottom  surface  In  the  reai'Wiurd 
portion  of  the  propeller  plane, 

riio  Spray  dam  attached  to  the  roar  half  of  the  forobody  of  the  mod. 
No,  2  lowered  tjie  hi^-nt  oi  ilai  spray  to  such  aii  extent  tliut  the  flap  was 
free  ftoia  spray  in  still  vator,  however,  in  waves  tixj  sprays  occasionally 
hit  the  llapc  ihe  effectiveness  of  the  spray  dam  can  not  be  said  jeriect, 
but  it  is  b:ic  simplest  and  the  aoot  pi*actical  one  and  could  solve  thi.  flap 
spra;  i:robli;m  to  soiae  extent  proviaed  tlic  flap  atiucti*rfc  is  stronrthenoc 
in  a  certain  po.*tio:i. 
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Fig,  1 


OD  itoallologroBi  Linkage 

C»G.  of  Model 
doale  for  Heave 
doala  for  Pitch 
Pointer  of  dprlng  Balanoe 
Healatanoe  lieoordixtg  Drm 
yeigbt  for  idjuating  Load  on  'dator 
Height  foi-  idJustiiKj  Pitohiag  NOBont 
lorque  Tuoe 
Universal  Joint 


Towing  Apparatus^  lank  No.  1 
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